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DECI S| ON ON APPEAL

This is a decision on appeal under 35 U.S.C. § 134 from

the examner's final rejection of clains 1-6. No claimhas

! Application for patent filed Cctober 16, 1991.

1



Appeal No. 94-3710
Application 07/777, 608

been al | owed.

Ref erences relied on by the Exani ner

Kapl i nsky 4,669, 043 May 26,
1987
Cepulis 5, 144, 551 Sep. 1, 1992

(filed June 13, 1991)

The Rejections on Appeal

Clainms 1-6 stand finally rejected under 35 U S.C. § 103
as being unpatentable over Kaplinsky in view of Cepulis. The
appel | ant has grouped clains 1-6 together for argunent
purposes in this appeal. (Br. at 4). daimlis
representative of clains 1-6.

An anendnent to clains 1-3 was filed after the examner's
final Ofice action, and a further anendnment to claim21 was
filed with the appellant's Reply Brief. These anendnents have

been entered.

The | nventi on

This invention is directed to mai ntaini ng coherency

bet ween a data cache and a segnment descriptor cache in a
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conputer nenory nmanagenent systemthat uses a nenory
segnentati on schene. Segnent descriptors, which each contain
informati on pertaining to a particular nmenory segnent, are
stored in a segnent descriptor table in main nenory. Wen a
segnent descriptor needs to be | oaded into the segnent
register, it will be |oaded fromthe segnent descriptor cache
if it is present in the segnent descriptor cache. |[If not, the
segnent descriptor is copied fromthe segnent descriptor table
into a data cache. The segnent descriptor is also
reformatted, and the reformatted segnent descriptor is stored
in the segnment descriptor cache.

Caiml is directed at a nethod of providing coherency
between the entries in the segnent descriptor cache and
entries in the segnent descriptor table (i.e., ensuring that
entries in the segnent descriptor cache are not used if the
corresponding entry in the segnent descriptor table has
changed). 1In claiml, each entry in the data cache has an
inclusion bit. Wen set, the inclusion bit indicates that the
data cache entry is associated with an entry in the segnent
descriptor cache. When a data cache entry with a set

inclusion bit is swapped out or nodified, then the entire
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segnent descriptor cache is flushed. (Coherency is provided
bet ween the segnent descriptor table and the data cache by use
of a conventional nethod).

Caiml1l, as anended, is reproduced bel ow.

1. A nmethod of maintaining cache coherency between a
data cache and a segnent descriptor cache in a nenory
managenent system of a conputer, said nenory nmanagenent system
conprising (i) a descriptor table coupled to a data processing
unit for storing segnent descriptors in a first format, (ii) a
data cache coupled to said data processing unit for storing a
plurality of data entries including segnment descriptors in
said first format, each of said data entries having an
inclusion bit, and (iii) a segment descriptor cache coupled to
said data cache and data processing unit having a plurality of
segnent entries for storing segnent descriptors in a second
format, said nethod conprising:

(a) providing a segnent selector, said segnment sel ector
specifying a segnent descriptor in a first format in a
descriptor table;

(b) retrieving said segnent descriptor in said first
format from said descriptor table in response to said segnent
sel ector;

(c) storing said segnment descriptor in said first format
into a first entry in the data cache;

(d) formatting said segnent descriptor in said first
format into the second format;

(e) storing said segnent descriptor in said second
format into a first segnment entry in the segnent descriptor
cache;

(f) setting the inclusion bit associated with said first
entry in said data cache, so that said inclusion bit indicates
an associ ation between said first entry in said data cache
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stored in said step (c) and said first segnment entry stored in
said step (e) in said segnent descriptor cache;

(g) if the segnment descriptor stored in the first entry
in said data cache is altered by said data processing unit,
checking said inclusion bit in said data cache; and

(h) flushing said entire segnent descriptor cache if

said segnent descriptor in said first format with a set
inclusion bit has been altered.

Qi ni on
We do not sustain the rejection of clains 1-6 under 35
U.S.C. 8 103 as bei ng unpatentabl e over Kaplinsky and
Cepul i s.
This decision is based solely on the rationale as
articulated by the examner. W do not express an opinion on
rational es not articul ated by the exam ner.

A Kapl i nsky is not directed at maintaining
the coherency of a segnent descriptor cache

According to the exam ner, "Kaplinsky teaches a system
for maintaining cache coherency between a data cache and a
descriptor cache in a nenory managenent system of a conputer
conprising a descriptor table (Figure 5) and a data cache for
storing segnment descriptors in a first format (Figures 8A and
8B)." Examner's Answer, at 3. In the examner's view, the

"presence bit" in Kaplinsky constitutes an "inclusion bit" for
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associ ating a segnent descriptor in the data cache with its
counterpart in the segnent descriptor cache. [|d. at 3, 5.
The exam ner states that the association between two cache
menories is shown "in Wodward" (sic, Kaplinsky). [1d. at 6.
The exam ner further states that Kaplinsky's "presence bit
provi des an indication of the presence of required data and a

correspondi ng association to a related cache area." 1d.

(enphasis in original).

Contrary to the exam ner's view, Kaplinsky does not
associ ate a segnent descriptor in the data cache with its
counterpart in the segnment descriptor cache, as recited in
step (f) of appellant's claim1. The only reference Kaplinsky
makes to a segnent descriptor cache is in describing the prior
art BELLMAC- 32 nenory managenent unit. See Kaplinsky, at col.
1, lines 45-48. Thus, it does not appear that the Kaplinsky
system even has a segnent descriptor cache.

Mor eover, whil e Kaplinsky contains presence bits which
are associated wth entries in the cache, these presence bits
do not indicate that the entry in the data cache is associ ated
with an entry in another cache. Rather, as discussed bel ow,

they nerely
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indicate that the entry in the cache contains a copy of the
data that is in the main nenory.

Kapl i nsky di scusses presence bits in its description of
sem - associ ati ve caches, which are a conproni se between a
tagged cache and an associ ative cache. 1d., at col. 10, lines
13-14. The address for each entry in the cache contains L
| abel bits and | index bits. Thus, the seni -associative cache
is divided into 2t sub-caches each containing 2' entries. Wen
checking to see if a particular word is in the cache, the L
| abel bits are conpared agai nst a content addressabl e nenory.
If there is a hit, this neans the sub-address space for the
particular word is mapped into a sub-cache.

The sub-cache is not filled all at once; rather, each
word is copied in when it is used (as per normal caching
principles). Thus, there is a presence bit associated with
each entry in the cache that is set only if the appropriate
word has been copied fromthe main nenory into that entry
(i.e., the data in that entry is valid). The presence bits
are stored in a 2' x 1 RAMthat is associated with each sub-
cache. See col. 10, line 47 - col. 11, line 9.

The 2' x 1 RAMin Kaplinsky nerely contains the presence
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bits for each sub-cache; it is not a separate cache, |et alone
the segnment descriptor cache of appellant's claiml. To the
extent that the presence bit indicates an association, it is
an associ ation between the data cache entry and the entry in
mai n nenory. Thus, Kaplinsky does not disclose an inclusion
bit which indicates an associ ati on between an entry in the
data cache and an entry in the segnent descriptor cache, as is

recited in step (f) of appellant's claim1.

B. Cepul i s does not make up for
the deficiencies in Kaplinsky

The exam ner relies on Cepulis as teaching a segnent
descri ptor cache managenent system which includes a segnent
descri ptor cache for storing segnent descriptors in a second
format. Examner’s Answer, at 4. The exam ner states that
Cepul is teaches checking to see if the segnent descriptor has
been altered and, if so, flushing the descriptor cache. I|d.
at 3 (citing Figure 6C of Cepulis). The exam ner also relies
on Cepulis as teaching a segnent sel ector specifying a segnent
descriptor in the descriptor table and retrieving said
descriptor in response to a segnent selector. 1d. at 4. The
exam ner concludes that it "would have been obvious to one
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skilled in the art at the time the invention was nmade to
conbi ne Kaplinsky's inclusion (presence) bit for descriptor-
data cache coherency with the segnment descriptor cache

sel ector system of Cepulis, since the resulting nenory
managenent system woul d provide nore efficient retrieval of
descriptor data . . . ." 1d.

Cepul is does not make up for the deficiencies in
Kapl i nsky. Cepulis teaches a nethod for managing nenory in a
comput er system whi ch contains a segnent descriptor cache.
See col. 5, lines 5-40. Cepulis does not contain any teaching
with regard to naintaining coherency between entries in the
segnment descriptor cache and entries in a data cache. 1In
fact, Cepulis does not disclose or discuss a data cache.

Thus, Cepulis does not teach setting a bit to indicate that
there is a relationship between entries in a data cache and a
segnent descriptor cache as recited in appellant's claim1.

It is the exam ner's burden to establish why one having
ordinary skill in the art would have been led to the clained
i nvention by the express teachings or suggestions found in the

prior art, or by inplications contained in such teachings or

suggestions. See In re Sernaker, 702 F.2d 989, 995, 217 USPQ
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1, 6 (Fed. Cir. 1983). Here, the exam ner has not explained
why the prior art would have |l ed one of ordinary skill in the
art to set an inclusion bit associated with an entry in a data
cache so as to indicate an association between the data cache
entry and an entry in a segnent descriptor cache. The nere
fact that a nodification to a reference would, in hindsight,
make for a nore efficient system does not nean that the

nodi ficati on woul d have been obvious to a person of ordinary

skill in the art. See In re Fine, 837 F.2d 1071, 1075, 5

UsPQ2d 1596, 1600 (Fed. Cir. 1988).
For the foregoing reasons, we do not sustain the
rejection of clainms 1-6 as bei ng unpatentable over Kaplinsky

and Cepulis.

Concl usi on

The rejection of clains 1-6 as bei ng unpatentabl e over

Kapl i nsky and Cepulis is reversed.

REVERSED
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